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WHAT IS CLAIMED IS: 

1. A rolling cone rock bit, comprising: 

a drill bit body defining a £age diameter at which the rolling cone rock bit is 
designed to ream a borehole; 

a first leg on said drill bit hkdy, said first leg having a leg backface; 
a rolling cone attached td said first leg at said lower end of said drill bit body, said 
rolling cone including a plurality of rolling cone cutters, none of said rolling cone cutters 
extending to said gage diameter; 

a first plurality of cutong-elements mounted on said leg backface of said first leg, 
said plurality of cuttirfg slerrients havinfe at least one cutting element with a cutting tip that 
extends to said gage diameter. 

2. The rilling cone /ock m of cl^n 1, wherein said plurality of cutting elements are 
disposed in a curved row on saiaifrst leg. 




3. The rolling code rock bit of claim 1, wherein a majority of said first plurality of 
cutting elements have cutting tips that extend to gage diameter. 

4. The rolling/cone rock bit of claim 1, wherein said plurality of cutting elements are 
disposed on a leading edgjb of said first leg. 



The rolling cone rock bit of claim 4, further comprising: 
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1 a second leg on said drill bit body, said secon^leg having a leg backface: 



2 a 

3 a 
4 
5 
6 



rolling cone attached to said second leg at said lower end of said drill bit body; 
a second plurality of cutting elements mounted on said leg backface of said second 
leg, said second plurality of cutting element/having at least one cutting element with a 
cutting tip that extends to said gage diametef. 



7 6. The rolling cone rock bit of claim 5, wherein said first plurality of cutting elements 

8 is staggered with respect to said second p^^fcutting elements when said first plurality and 
£ second plurality are placed in rotated pr^to result i^Lrlap between every cutting element of 

if said first plurality of cutting e)eWs/with cuttin/elements of said second plurality of cutting 

s " 

ar; i 
: 5..; 

1 Cj elements. 



If! 



12 

J 7 . The rolling coW^bit of claim l,\yherein said first leg includes a leading edge 

| having a lower region extendiifrom proximate said lower end of said drill bit and an upper end, 

I said leading edge having a L portion disposed from said drill bit's longitudinal axis at a first 

16 angle, whereby said leadin/ 5 dge provides a surface for the flow of drilling fluid from the bottom of 

17 awellbore. 
18 

19 8 . The rolling cone rock bit of claim 1, further comprising: 

20 a n/zzle boss having a nozzle boss lower end and a nozzle boss upper end; 

21 a/fluid flow channel formed from said leading edge and said nozzle boss, the cross- 

22 sectional area «6f said fluid flow channel being greater at said nozzle boss upper end than at said 

23 nozzle boss Ipwer end. 
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1. 

2 9. The rolling cone rock bit of claim 1, wh^fein said first plurality of cutting elements 

3 are polycrystalline diamond cutters. 
4 

5 10. The rolling cone rock bit of cla^rfi 1, wherein said first plurality of cutting elements 

6 are steel teeth. 
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1 1 . The rolling cone rock bijngflclaiqi 10, wherein said steel teeth are coated with a wear 
resistant material. 

12. The rqiling con^rock bij/of claim 1, wherein said first plurality of cutting elements 
. are carbide inserts. 



13 . The rolling cone rock bit of claim 1, wherein said drill bit body has a circumference 
of 360 degrees, at lea^t 150 degrees around the circumference of said drill bit body being covered 
by inserts disposed on the outer periphery of said drill bit body. 



18 14. Jhe rolling cone rock bit of claim 13, wherein a majority of said inserts extend to 

19 gage diameter/ 
20 

21 15/ The rolling cone rock bit of claim 13, wherein a majority of said inserts do not 

22 extend to gage diameter. 



23 
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16. The rolling cone rock bit of claim 13/ wherein at least 180 degrees of said 
circumference of said drill bit body is covered by said inserts disposed on the outer periphery of said 
drill bit body. / 



17. The rolling cone rock bit of /claim 13, wherein at least 200 degrees of said 
circumference of said drill bit body is covereja by said inserts disposed on the outer periphery of said 
drill bit body. 

18. A rolling cone rock bm comprising: 
a drill bit bo^^fining^N^age diameter at which the rolling cone rock bit is 

designed to drill a borehole; 

first leg on said drill bittfodijsaid first leg having a leading edge; 
a rolling cone attached to said first leg at a lower end of said drill bit body; 
at least one cymng element on s^id leading edge of said first leg, said at least one 
cutting elenWit extenjjifig to said gage diameter. 

19. The rolling cone rock bit of claim 18, wherein said rolling cone includes a plurality 
of cutting teeth extending to said gage diameter. 

20. / The rolling cone rock bit of claim 1 8, wherein said rolling cone does not include any 
cutting element extending to said gage diameter. 

51 . The rolling cone rock bit of claim 1 8, further comprising: 
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1 a second leg on said drill bit body Jaid second leg having a leading edge; 

2 a plurality of cutting elements / said leading edge of said second leg, said at least 

3 one cutting element on said second leg^fling to sa\d gage diameter; and 



4 

5 
6 



wherein said at least oi 
profile to said plurality of cutting elements o 



cutting Element on said first leg is staggered in rotated 
£aid\second leg. 
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22. The rolling con/rock bit of claim 18, wherein a portion of said leading edge of said 
first leg is disposed at a no^ero angle from a longitudinal axis of said drill bit body, wherein said 
leading edge forms a sice for the flow of drilling fluid from the bottom of said borehole. 



23. A rolling cone rock bit, comprising: 

a dr iu bit body defining a longitudinal axis, a top, and a bottom; 

a first leg formed from said drill bit body, said first leg providrng^Sd flow ramp 
from a leading edge of said first leg, wherein said mud flowram^sposed at an angle to 
said longitudinal axis, and wherein said mud flow ramj^aaf a top; 

a junk slot defined by said mudflow ra^drill bit body, and a junk slot boundary 

line; 

a first rolling cone rotatajpjy'attached to said drill bit body, 

wherein said jun^Tot has a cross-sectional area at each height along said junk slot 
and said cross-secj^nal area of said junk slot is greater at its top than at its bottom. 

24,/The rolling cone rock bit of claim 23, further comprising: 



ano2 



rom 



said drill bit body, said nozzle boss having a bottom; 
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^^jfi^J t** 1 *^^^ boss, and where said cross- 

2 sectional area of said junk slot is greater at said top of said mud ram^ than at said bottom of said 

3 nozzle boss. 



5 25 . The rolling cone rock bit of claim 23, wherein^aid junk slot boundary line is defined 

6 by the rotational movement of an outermost point on said^frst leg. 
7 
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26. The rolling cone rock bit of claim 2*, further comprising: 

a second leg formed from saidydrill bit body, said second leg being adjacent to but 
leading said first leg, # >, 

wherein said nozzle bosses forms a side of said second leg. 

27. The rolling con^rock bit of claim 23, wherein one side wall of every leg of said 
rolling cone rock bit is also gyside of a nozzle boss. 

28. The roUing cone rock bit of claim 23, wherein said mud ramp includes a first straight 
section and a secoiya straight section. 



19 29. / The rolling cone rock bit of claim 28, wherein said first and second straight sections 

20 are disp^bd from said longitudinal axis between 0 and 80 degrees. 
21 

22 / 30. The rolling cone rock bit of claim 29, wherein said first and second straight sections 

23 / are disposed fro m saiid jaagftedflfal-^ 80 degrees. 
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31. The rolling con e rock bit of claim 29, wherein said first and second straight sections 
3 are disposed from said longitudinal axis between 



4 
5 



V 



32. The rolling cone 
are connected w^almet surface 



rock bit of claim 29, wheX^ first and second straight sections 
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33. The rolling cone rock bit of *L 28, wherein said firs, straight section is angular* 
displaced from said second straight sectk 



34. The rolling cone 



fck bit of claim 23, wherein said mud flow ramp includes a 



concave section. 



35. The rolling cone 



rock bit of claim 23, wherein said mud flow ramp includes a 



1 5 convex section. 
16 

18 1 'continuous curves. 



19 
20 



^37y The rolling cone rock bit 



21 continuous curves. 
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23, wherein said mud flow ramp is a set of 
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T- fl-Tt'lp ™ne rock hit of claim 23. wherein said bit body has an conical shape. 
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40. The rolling cone 



rock bit of claim 23, wherein said bi/od^S>a revolved shape 
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The rolling cone rock bit of claim 23, furtherybprising: 
a grease reservoir located on the top of the/ud flow ramp. 

The rolling cone rock bit of claim 23^ further comprising 
a grease reservoir located on the/ud flow ramp surface 



The rolling cone rock bit 




44. 



claim 23, wherein said first leg is backtumed/^ 



The rolling cone rod bit of claim 23, further comprising: 
a nozzle attached^ said drill bit body ; and 

a fluid flow cb/nel formed between said nozzle and said mud flow ramp. 




17 

lg 45. The roljjfiig cone 

1 9 forms a side wall to/5 leg. 



rock bit of claim 43, wherein a side wall forming said nozzle also 



46. / The rolling cone rock bit of claim 23, where in said first leg has a b ackface at the 

Tis parallel to said longitudinal axis. 



periphery of said 
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Vv 2 periphery oi 



leg has a backface at the 



(phery of said drill bit body, said backface being tapered at an angle to said/mgitudinal axis. 



48. The rolling cone rock bit of claiml45v wherein saj^gle4s less than '/ 2 degree. 



5 

6 49. The rolling cone rock bit of claim 23>^here said cross-sectional area of said junk 

7 slot continuously increases framed bottonTof s^nozzle boss> said top of said mud ramp. 
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50. The rolling cone rock b^bf claim 23, where said cross-sectional area of said junk 
slot at said top of 'said mud rarn)is/least 15% greater than said cross-sectional area of said junk 



1 ki slot at-saidjbottom of said nozzl/-boss. 
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°\ 51. The rollj4 cone rock bit of claim 23, where said cross-sectional area of said junk 
slot at said top of ^S^d^i is at least 100% greater than said cross-sectional area of said junk 
slot at said bottonf of said nozzle bos 



$/ The rolling cone rock bit of claim 23, where said cross-sectional area of said junk 

is between 15% and 600% greater than said cross-sectional area of 
^tsaid bottom of said nozzle^oss^ 



slot jfsaid top ofsaid mud 
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53 . A drill bit for use in a borejpj^ comprising: 
a drill bit body defining j^fig^tudinal axis, 
a leg on a side of saidVjrfp'Bft body; and 
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a mud ramp formed from said leg, ^pd mud ramp having a surface for pumping 
mud from a borehole bottom; 

wherein said surface of said mudf ramp has a first portion corresponding to a first 
angle from said longitudinal axis, and a secondf portion corresponding to a second angle from said 
longitudinal axis, where said second angle is different from said first angle. 

54. The drill bit of claim 53, wfierein said first portion is a first straight section. 

55. The drill bit of claim 54/ wherein said second portion is a second straight section. 



Q56^ The drill bit of claip 53, wherein said first portion is a first point on a first curve 
and said first angle is measured ft&m a tangent to said first point. 




^57^J The drill biwK cl^jn 53, wherein said first portion is a first point on a first curve 
and said first angle is mtdimc^5com\ tangent to said first point. 



58. A drill 1m,\©ffipnsing: 

a drillf bit body defining a gage diameter at which the rolling cone rock bit is 
designed to drill a bjprehole; 

a first leg on said drill bit body; 
rolling cone attached to said first leg at a lower end of said drill bit body, a most 
upper portionfcf said rolling cone being at a first height; 
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at least one cutting element on s$d first leg, said at least one cutting element 
extending below said first height. 



4 59. The drill bit of claim 58, wljprein said rolling cone includes at least one cutter 

5 extending to said gage diameter. 
6 

7 60. The drill bit of claim 58/wherein said rolling cone does not include any cutter 

8 extending to said gage diameter. 

8 
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" 61 . The drill bit of claim 38, further comprising: 
a second leg on saidpirill bit body; 

a second rolling ty&ne attached to said second leg at a lower end of said drill bit body, 
a most upper portion of sai^ se£ofl4 rolling cone being at a second height; 

at least on# ^fitting element on said second leg, said at least one cutting element on 
said second leg extendinffiBel o?fo_sa id second height. 

16 

17 62. The drM bit j^xlaim 61, wherein said at least one cutting element on said first leg 

18 has a cutting tip and laid at least one cutting element on said second leg has a cutting tip, and further 

19 wherein said cuttidg tips of said at least one cutting element on said first leg and said at least one 

20 cutting element <y\ said second leg are at different heights. 
21 

22 63. J The drill bit of claim 58 wherein said first leg has a rotational leading side, said at 

23 least oneAtting element being disposed on said rotational leading side. 
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2 64. The drill bit of ctfjb 63, wherein said rotational leading side of said first leg forms 

3 one boundary for a junk slot sJajjjl to carry drilling fluid. 
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